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Background. Video-assisted thoracoscopic surgery (VATS) is now the generally preferred surgical treatment for 
spontaneous pneumothorax but is more difficult once pleural adhesions have developed. To test the hypothesis that 
VATS is under-used because of prolonged pleural intubation, we have audited the effect of preoperative 
management on subsequent surgical outcome. 
Method. Data are expressed as median (range). A prospective audit of clinical outcome in 42 consecutive patients 
(30 male, 12 female, aged 39 [19-811 years) referred to a Regional Unit for non-elective pneumothorax surgery. 
VATS was attempted whenever possible. 
Results. VATS was successful in 32 patients (group V) but 10 (24%) patients (group T) required thoracotomy and 
decortication of an empyema thoracis. Only seven (17%) patients were operated upon within 7 days of presentation, 
and 10 patients (24%) waited for more than 21 days. The delay from presentation to operation was significantly 
longer in group T (22 days vs. 10 days, PcO.05, Wilcoxon). 
There were significantly more preoperative pleural interventions in patients in group T than in group V (PcO.05, 
Wilcoxon). Postoperative stay was longer in group T (7 days vs. 3 days, PcO.05) and there was a significant overall 
correlation between preoperative delay and postoperative stay (r=0.64). 
Conclusion. Delayed referral for pneumothorax surgery and multiple pleural interventions predispose to pleural 
sepsis and preclude VATS detrimentally affecting clinical outcome. Changes in referral practice are advocated. 
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Introduction 
Video-assisted thoracoscopic surgery (VATS) has many 
advantages over thoracotomy in the management of spon- 
taneous pneumothorax, including reduced postoperative 
respiratory dysfunction and improved recovery (1). How- 
ever, the development of pleural infection may preclude the 
use of VATS. Although VATS has a role in the treatment 
of empyema thoracis (2) the presence of dense pleural 
adhesions prevent adequate thoracoscopy. Furthermore, 
when the visceral pleural surface has become thickened with 
an organized exudate it is unlikely that adequate 
lung re-expansion will be achieved by VATS, and open 
decortication becomes necessary. 
Prolonged tube drainage increases the likelihood of 
pleural sepsis potentially reducing the effectiveness of 
VATS. To assess whether VATS is under-used in the 
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Patients were referred to the Regional Thoracic Surgical 
Unit at Birmingham Heartlands Hospital from respiratory 
and general physicians throughout the West Midlands. All 
patients presenting with complicated spontaneous pneu- 
mothorax (recurrent or persistent) who required surgical 
intervention were entered into a prospective audit of clinical 
outcome. Patients who were electively admitted for treat- 
ment of recurrent pneumothorax were excluded together 
with patients who were successfully treated by intercostal 
drainage without surgery following referral. This was 
because it was not possible to correlate the effect of 
inhospital management on subsequent surgical outcome in 
these patients. 
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treatment of pneumothorax because of suboptimal 
preoperative management, we have performed a prospec- 
tive audit of the effects of referral practice on surgical 
outcome. 
Method 
SELECTION OF PATIENTS 
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SURGICAL PROCEDURE 
Surgical treatment was attempted by VATS wherever 
possible. Stapled bullectomy using an endoscopic device 
(EndoGIA, AutoSuture Ascot, U.K.) was performed in all 
patients undergoing completed VATS, and pleural symphy- 
sis was produced by parietal pleurectomy (3) in young 
patients and talc insufflation in patients over 50 years of 
age. Thoracotomy was performed when there was a persist- 
ent air leak for more than 7 days after initial VATS, when 
VATS was aborted intraoperatively due to empyema 
formation or when there was preoperative radiological 
evidence of a multiloculated empyema with thickened 
visceral pleura. 
OUTCOME MEASURES 
The initial management of the patients prior to surgical 
referral was audited with reference to the use of pleural 
aspiration or tube drainage and the number of pleural 
interventions. 
The following time intervals in the clinical course of the 
patients were audited: presentation to surgical referral, 
referral to surgical admission, admission to operation, 
presentation to operation and operation to hospital dis- 
charge. Presentation was the time when the patient was first 
admitted to hospital with the pneumothorax. The time of 
referral was defined as the time when the surgical team were 
first made aware of the patient. Admission was defined as 
the time when the patient entered surgical care. 
STATISTICAL ANiiLYSIS 
Differences in clinical- vhriables between patients were 
assessed using Wilcokon tests; a P value of less than 
0.05 was considered to be a measure of statistical signifi- 
cance. The relationship between preoperative delay and 
postoperative stay was assessed using linear regression 
analysis. 
Results (Data are Expressed as Median 
(Range)) 
PREOPERATI\iE DETAILS 
In the 12-month period from July 1995, 42 consecutive 
patients (30 male, 12 female) with a median age of 39 
(19-8 1) years underwent non-elective pneumothorax sur- 
gery. During the same period, four patients who were 
referred for pneumothorax surgery were successfully 
treated by chemical pleurodesis via a chest tube without 
operative intervention. Twenty-one patients presented with 
primary spontaneous pneumothorax, while 21 patients 
had underlying lung disease (emphysema in 20 and cystic 
fibrosis in one). 
Patients were referred from 16 hospitals within the West 
Midlands region. The maximum number of referrals from 
any one hospital was six, and therefore there was 
TABLE 1. The effect of preoperative management of pneu- 
mothorax on surgical treatment (data are expressed as 
median (range)) 
Episodes per patient 
VATS Thoracotomy 
Needle aspiration (n = 3 1) 1 (l-3) 1 (l-3) 
Intercostal tube drainage (n=30) 1 (l-2)** 2 (l-3) 
All pleural interventions (n=42) 1 (O-2)** 2 (l-4) 
**p<o.o5. 
no correlation between source of referral and surgical 
outcome. 
On presentation, 31 of 42 patients were initially treated 
by needle aspiration; intercostal tube drainage was used 
initially or following aspiration in 30 patients (Table 1). A 
maximum of one drain was used at any one time; the size of 
the drain varied widely from 14 French gauge to 28 French 
gauge. Suction was not applied in the majority of cases. 
Twenty-seven patients had received more than one p&l 
operative pleural intervention; nine patients had received 
more than two and four patients had undergone more than 
three, including one patient who had, in total, seven pleural 
interventions prior to surgery. 
OPERATIVE DETAILS ./ 
Only eight patients (19%) were operated upon within 7 days 
of presentation, 22 (52%) within 14 days and 32 (76%) 
within 21 days. However, 10 patients (24%) did not receive 
operative treatment until after more than 21 days of chest 
drainage. 
VATS was used successfully in 32 patients (group V): 22 
male, 10 female, aged 40 (19-81) years, but thoracotomy 
and decortication was required in 10 patients (group T); 
eight male, two female, aged 48 (20-67) years. There was no 
significant difference in age or sex distribution between the 
two groups. 
POSTOPERATIVE DETAILS 
The duration of postoperative chest drainage was not 
significantly shorter in group V: 2 (O-19) days than in group 
T: 3.5 (3-9) days. However, patients in group T had a 
significantly longer postoperative hospital stay than did 
those in group V: 7 (432) days vs. 3 (2-17) days, PcO.05. 
Preoperative management influenced surgical outcome. 
Patients in group T had significantly more preoperative 
pleural interventions than did those in group V, waited 
significantly longer for surgery and had a longer postoper- 
ative hospital stay (Tables 1 and 2). The delay in surgery 
was attributable to the delay in referral rather than delay in 
operating after surgical admission. There was a significant 
correlation between preoperative delay and subsequent 
postoperative stay (r=0.64). 
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TABLE 2. The effect of time delays in clinical course on the 
outcome of surgical treatment for pneumothorax (data are 
expressed as median (range)) 
Days 
Time interval VATS Thoracotomy 
Presentation to referral 5 (l-23)** 16 (435) 
Referral to operation 2 (1-15) 3 (141) 
Presentation to operation 10 (l-27)** 22 (1 l-55) 
Operation to discharge 3 (2-17)** 7 (432) 
**p<o.o5. 
Revisional surgery was required in six cases. In four 
patients (whose preoperative delay ranged from 20 to 55 
days) thoracotomy and decortication was necessary for 
persistent lung collapse after initial VATS, and in two of 
these patients further repeat thoracotomy was needed for 
persistent pleural sepsis. In one cases thoracotomy was 
performed for recurrent pneumothorax after an initially 
successful VATS procedure, and one further patient 
had revisional VATS to evacuate a postoperative pleural 
haematoma. 
Discussion 
This audit demonstrates that, in a 12-month period, 24% of 
patients who were referred for surgical treatment of a 
complicated spontaneous pneumothorax were denied 
the optimal (minimally invasive) therapy. As a result 
of suboptimal preoperative management these patients 
developed pleural infection and empyema requiring open 
decortication. 
The initial management of the patients in our audit was 
considered to be suboptimal due to either (1) failure to 
re-expand the lung promptly on presentation, or (2) delay 
in referral for surgical intervention. Too much reliance was 
placed on needle aspiration to re-expand the lung on 
presentation, including inappropriate repeat attempts, 
when intercostal tube drainage would have been more 
effective. Furthermore, even when intercostal tubes were 
used they were frequently found to be incorrectly sited 
commonly too posteriorly and often with drain holes 
outside the thorax or of insufficient calibre (less than 20 
French gauge) and therefore prone to kinking and occlu- 
sion. Tube replacement was then necessary, increasing the 
risk of introducing pleural infection. Also, suction was 
not applied to the drains as often as it could have 
been, especially in cases where lung re-expansion was not 
immediately achieved. 
More effective, expeditious re-expansion of the collapsed 
lung’is required, thus minimizing the risk of a persistent air 
space and pleural sepsis. Aspiration should be used more 
selectively and should not be used after it has failed once or 
when the initial pneumothorax is greater than 50% on a 
plain chest X-ray when an intercostal tube is indicated. 
The delay in surgical intervention described above cannot 
be attributed to lack of surgical beds or operating time or to 
difficulties in transfer. The delay has been identified in the 
referring hospitals where undue reliance has been placed on 
intercostal drainage alone, often with undersized, poorly 
placed tubes. 
We concede that we did not assess how many patients 
presenting during this same time period were successfulIy 
managed without recourse to surgical referral. However, we 
were primarily concerned that those patients who did 
require surgery could not always benefit from VATS 
because of iatrogenic reasons. 
The findings of this audit suggest that changes to the 
current practice are needed. 
There are national guidelines for the initial management 
of spontaneous pneumothorax (4), which include indica- 
tions for consultation by a respiratory physician (persistent 
air leak over 24 hours, failure to re-expand the lung within 
24 hours or lung collapse after drain removal). However, 
there are no recommendations for the involvement of 
surgical intervention-which, we have found, is often 
unduly delayed. In corroboration of our findings, Mathur 
et al. found that in another major U.K. centre only 14% of 
surgery for persistent air leak was performed within 7 days 
of presentation (5). Furthermore, 50% of patients with 
primary pneumothorax had to wait for at least 14 days 
with a drain in situ, and 70% of those with secondary 
pneumothorax waited for at least 21 days before surgery. 
‘In cases of persistent air leak the opinion of a thoracic 
surgeon should be sought at an earlier interval than that 
currently practised. There is evidence supporting referral 
for a primary pneumothorax which fails, to heal after 
48 hours of tube drainage and a secondary pneumothorax 
which persists after 7 days (6). When surgery is considered 
for recurrent spontaneous pneumothorax a survey of U.K. 
practice in 1987 suggested that 51% of physicians referred 
after the third episode of pneumothorax while 49% referred 
after the fourth episode (7). We advocate referral for VATS 
after the second episode, although there are proponents of 
thoracoscopy for first-time spontaneous pneumothorax 
(8-10). Successful VATS may be a more efficient use of 
limited resources than simple drainage of a first-time 
episode with a better chance of preventing further hospital 
admissions. 
Adoption of a lower threshold for surgical referral would 
shift the burden of bed occupancy in spontaneous pneu- 
mothorax to surgical units. Also, once the patient is in a 
surgical bed the onus is on the surgeon to operate expedi- 
tiously if VATS is to succeed. To this end we operate on 
most of our patients with spontaneous pneumothorax on 
non-scheduled sessions. However, it VATS were to be used 
as suggested, overall hospital stay should fall and patient 
turnover increase. 
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